A measurement of the Lamb shift (2S-2P energy ditlerence) in muonic hydrogen Cup, the exotic hydrogen atom made from one proton and one negative muon I-C) has been on the physicists' wish list for more than 40 years. Muonic hydrogen is a unique system to study the finite size (rms charge radius) rp of the proton. Due to its 200 times larger mass, the muon's Bohr radius in J.lp is about 200 times smaller than the corresponding electron Bohr radius in regular hydrogen H. This enhances finite size effects by about 200 3 in J.lp, compared to H. The finite size contribution to the Lamb shift in muonic hydrogen is as large as 2% of the total 2S Lamb shift (Fig. 1 a) .
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This makes muonic hydrogen the ideal, clean, atomic system to study the proton rms charge radius. Already a moderately accurate (by laser spectroscopy standards) measurement of the 2S Lamb shift in J.lP, with a relative uncertainty of 30 ppm -corresponding to 1.5 GHz absolute accuracy, or 10% of the natural line width -is sufficient to extract rp with 10-3 accuracy, 10 times better than the present CODATA world average [2] . [1] appeared 50' away from the predicted position using the CODATA proton charge radius [2] .
Last year we have finally managed to observe the first transitions in muonic hydrogen [1] and muonic deu terium. The 2si / z } to 2P{;=z 2 transition in J.lp ( Fig. 1 b) was found at 49881.88(76)GHz, 75GHz (i.e. 4 natural line widths) away from the expected position. We deduce rp = 0.84184(67) fm [1] . This value is 10 times more accurate, but 4% or 5 standard deviations smaller than the CODATA value [2] . The accuracy of rp is limited by the uncertainty of the proton polarizability, which is required in the theoretical expression that relates rp to the measured transition frequency. The experimental accuracy of 15 ppm (i.e. 4% of the natural line width) would suffice to deduce r p twice more accurately.
We have also measured a second transition in J.lp (2 Sijz O to 2p,i/i. 1 ) [3]. It confirms our value [1] of rp, and provides the first determination of the 2S hyperfine splitting (HFS) in muonic hydrogen. From the HFS we can deduce the Zemach-radius of the proton, i.e. the radius of the magnetization distribution inside the proton. There are still surprises in physics. The first laser spectroscopy of muonic hydrogen has created an interesting discrepancy. A lively discussion about the "proton size puzzle" has started.
